This paper aims to analyze the groundwater flow direction of Tamangapa landfill and to predict the contaminant in the groundwater over the period of 20 years, accounted for the year of 2000 until 2020. To understand the natural condition of the landfill, geological and hydrogeological survey were undertaken, consisting of geological survey, geomorphology and geo-resistivity surveys. Hydrogeological survey comprises groundwater level measurement, chemical analysis of leachate and groundwater samples which were later used as input data for numerical model. Based on the result of groundwater flow models, the direction of groundwater is found to be flowing from the north to the south. The minimum concentration for manganese (Mn) is 1.519 mg/l and 2.701 mg/l for iron (Fe). Over the period of 2020, Fe concentration increases significantly, reaching the level of 56.427 mg/l, Mn concentration for 299.5594 mg/l. It can be suggested that the groundwater quality of Tamangapa landfill has already exceeded the standard for water quality, leading to potential severe impact to local people around the landfill.
Introduction
Tamangapa landfill is the only one landfill in Makassar, the capital of Province of South Sulawesi Indonesia. The landfill is assigned to cover all garbage in the city, containing organic and inorganic waste from markets, households, and offices. The waste, in particular for organic waste, disposed on the landfill will be decomposed, resulting in leachate which contains chemicals, both organic and inorganic, some of pathogenic bacteria parasites, so it is dangerous to human health (Health Ministry, 2002) . As rainwater passes through a pile of garbage, leachate will seep into the soil and contaminate the groundwater.
The Interesting phenomenon in this study is the vulnerability of groundwater quality problems in Tamangapa landfill as a result of leachate contamination in the groundwater. The purpose of this study is to analyze the flow of groundwater in Tamangapa landfill area and modeling the contaminant transport and its influence on the groundwater system.
Figure1. Aerial View of Tamangapa Landfill.
Study Area
Study area is Tamangapa landfill located in the Tamangapa village, District of Manggala, 9.80 km south eastern from the downtown of Makassar, South Sulawesi Province in Indonesia. The landfill area covers 4.2 hectares and started operation in 1993 with open dumping processing system ( Figure 1 ). The landfill stands on the ground with about 24 meters above sea level, where the highest level is located at the northeast of the area, and the lowest level is about 6 meters located at the southeast of the area (Figure 2 ). This study undertook the measurement of topography of the landfill including the stratigraphy of landfill subsurface by using geo-resistivity test. There are four lines of geo-resistivity tests as shown Figure 2 . The test resulted in four geo-resistivity profiles, showing the stratigraphy of landfill subsurface. The indication of what kind of rock or soil layers in the subsurface can be generated by using correlation between geo-resistivity values and type of rock or soil (Telford, et al., 1990) , including the hydraulic conductivity (Bouwer, 2002) . The stratigraphy of the subsurface is shown in Table 1 . 
Method
The data collections consist of geo-resistivity and topography survey, leachate quality, water quality, soil characteristics, and rainfall data. Analytical methods were undertaken by utilizing a numerical modeling. Geo-resistivity and topography data were processed with Res2dinv and software surfer in order to determine the groundwater level and the groundwater flow direction. The analysis of leachate concentration is Manganese (Mn) and Iron (Fe), determined by using a modern Atomic Absorption Spectrophotometer (AAS). The data was used as the input data in VISUAL MODFLOW software to obtain the model of leachate contaminant transport.
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Results
In the simulation of groundwater flow steady state MODFLOW model, the groundwater level was obtained. The model as shown in Figure 3 reveals that the groundwater flows from the northern side to southern side of the landfill. The result was validated with lithology data where the depth of aquifer is 2.5 meters in the northern region, while the depth of aquifer is 7.5 meters on the southern depth areas.
Figure.3. Elevation of Groundwater
Conditions of leachate treatment plant in the landfill is no longer function due to damage in the pipes used to drain water from the impermeable layer to the leachate treatment ponds. At this point, seepage modeling was defined as a contaminant source area. Modeling of the leachate spread focused on the leachate concentrations of inorganic chemical constituents, Manganese (Mn) and Iron (Fe). Although Manganese and Iron are an essential element required for humans, but chronic exposure in high concentrations are able to generate health problems. One of the effect irons is damage on the health of the intestinal wall and manganese can cause the neurological disorder, which can result in death. (Figures 5 and 9 ). The accumulation of modeling results is described in Table. 2.
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